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ABSTRACT
Continued observation of PSR J0737-3039, the double pulsar, is expected to yield a precise deter-
mination of its primary component’s moment of inertia in the next few years. Since the moment
of inertia depends sensitively on the neutron star’s internal structure, such a measurement will con-
strain the equation of state of ultra-dense matter, which is believed to be universal. Independent
equation-of-state constraints have already been established by the gravitational-wave measurement
of neutron-star tidal deformability in GW170817. Here, using well-known universal relations among
neutron star observables, we translate the reported 90%-credible bounds on tidal deformability into a
direct constraint, I? = 1.15
+0.38
−0.24 × 1045 g cm2, on the moment of inertia of PSR J0737-3039A. Should
a future astrophysical measurement of I? disagree with this prediction, it could indicate a breakdown
in the universality of the neutron-star equation of state.
Keywords: equation of state, gravitation, gravitational waves, pulsars: individual (PSR J0737-3039),
stars: neutron
1. INTRODUCTION.
PSR J0737-3039 is the only double pulsar known to
date (Burgay et al. 2003; Lyne et al. 2004). Thanks to
precision timing of the radio pulses from its 1.338M
primary component (PSR J0737-3039A, hereafter pulsar
A), many of the system’s post-Keplerian parameters, de-
scribing relativistic corrections to the orbital motion, are
well-measured (Kramer et al. 2006). In particular, the
periastron advance has been determined to better than
1 part in 104. Part of the advance is due to relativis-
tic spin-orbit coupling (Damour & Schafer 1988; Wex
1995), and forthcoming improvements in the measure-
ment of the orbital decay will permit the spin correction
to be distinguished from the standard post-Newtonian
advance (Kramer & Wex 2009). The measurement of
pulsar A’s spin angular momentum S is expected to
determine its moment of inertia I? with ∼ 10% accu-
racy in the next few years (Lyne et al. 2004; Lattimer &
Schutz 2005; Kramer & Wex 2009). A moment of inertia
landryp@uchicago.edu, bharat@iopb.res.in
measurement is highly anticipated because of its abil-
ity to constrain the neutron star equation of state—the
pressure-density relation inside the star—in the high-
density regime (Morrison et al. 2004; Lattimer & Schutz
2005; Bejger et al. 2005; Worley et al. 2008; Raithel et al.
2016; Gorda 2016); such a constraint would have impli-
cations for the mass distribution of astrophysical neu-
tron stars, the end state of binary mergers, and r-process
nucleosynthesis, among other questions (O¨zel & Freire
2016).
The macroscopic properties of neutron stars, including
the moment of inertia I, depend strongly on the char-
acteristics of ultra-dense matter encoded in the equa-
tion of state. Since the supranuclear densities attained
in the core of a neutron star are beyond the reach of
laboratory experiments, the equation of state is poorly
constrained above ρnuc ≈ 2.8 × 1014 g cm−3. Compet-
ing models from nuclear theory disagree on the structure
and composition of the core: predicted densities vary by
nearly an order of magnitude, and the abundances of
exotic particles like hyperons or free quarks are uncer-
tain (O¨zel & Freire 2016). Astrophysical observations of
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neutron stars are critically important for resolving these
disagreements.
One observational approach that has recently borne
fruit consists of gravitational-wave measurement of the
neutron-star tidal deformability, Λ. The tidal deforma-
bility is an intrinsic stellar property that determines
how easily a star is deformed by tidal forces. It corre-
lates strongly with the stiffness of the equation of state,
i.e. the size of the pressure gradients inside the star.
In a binary, the gravitational field of a neutron star’s
companion generically raises a stellar quadrupole mo-
ment whose amplitude is proportional to Λ. The tidal
bulge sources gravitational radiation, dissipating energy
and slightly accelerating the coalescence relative to the
merger of point-particles. The net effect on the wave-
form is a small but measurable Λ-dependent phase shift
(see e.g. Flanagan & Hinderer (2008); Hinderer et al.
(2010); Read et al. (2013); Del Pozzo et al. (2013); Wade
et al. (2014) and references therein).
The amplitude of the tidal phase shift was constrained
by Advanced LIGO’s (Aasi et al. 2015) and Virgo’s
(Acernese et al. 2015) detection of GW170817, a loud
compact binary merger signal identified (Messick et al.
2017; Nitz et al. 2017) in gravitational-wave strain data
(Cahillane et al. 2017) and determined to be astrophys-
ical in origin (Abbott et al. 2017). After removing a
noise transient present in LIGO data (Pankow et al.
2018), analysis of the properties of the source (Veitch
et al. 2015) yielded the first observational bounds on
tidal deformability, which were presented with the dis-
covery (Abbott et al. 2017). The initial analysis of the
tidal phasing in Abbott et al. (2017) set a 90%-credible
upper bound of Λ1.4 ≤ 800 on the tidal deformability
of a 1.4M neutron star. That study did not explicitly
assume that both compact objects were neutron stars,
as the gravitational-wave data alone could not rule out
the possibility of a neutron-star black-hole merger. A
subsequent analysis, which assumed—based on electro-
magnetic data and other indicators—that the binary
consisted of neutron stars with the same equation of
state (Chatziioannou et al. 2018; Carney et al. 2018),
tightened the bounds to Λ1.4 = 190
+390
−120 at 90% confi-
dence (Abbott et al. 2018). (A separate study (De et al.
2018) also improved upon the original inference, but did
not publish direct constraints on Λ1.4.) Abbott et al.
(2018)’s bounds are the most stringent constraints on
neutron-star tidal deformability reported to date.
Because the neutron-star equation of state is believed
to be universal, the tidal deformability constraints from
GW170817 have implications for all neutron stars, in-
cluding PSR J0737-3039A. In this letter, the 90% confi-
dence interval on Λ1.4 from GW170817 is translated into
a direct constraint on the moment of inertia of pulsar A.
The conversion relies on the existence of universal rela-
tions for neutron stars (Yagi & Yunes 2013a,b), func-
tional relationships between pairs of internal-structure
dependent observables that turn out to be approxi-
mately insensitive to the equation of state (see Yagi &
Yunes (2017a) for a review). Two types of universal rela-
tion are employed in this work. The binary Love relation
(Yagi & Yunes 2016, 2017b) between the tidal deforma-
bilities of two neutron stars of different masses is used to
map the Λ1.4 constraints to Λ? bounds, where Λ? is the
tidal deformability of a 1.338M star, like pulsar A. The
I-Love relation (Yagi & Yunes 2013a,b) between the di-
mensionless moment of inertia I¯ := c4I/G2M3 and the
tidal deformability Λ is used to convert the Λ? bounds to
a 90% confidence interval on I?. Applying the relations
to the gravitational-wave tidal constraints quoted above,
GW170817 is found to constrain pulsar A’s moment of
inertia to I? = 1.15
+0.38
−0.24 × 1045 g cm2. This figure ac-
counts for the error associated with the approximate
nature of the universal relations, and explicitly relies on
the identification of GW170817 as a binary neutron star
merger. The less restrictive upper bound of Λ1.4 ≤ 800
from the initial analysis of GW170817 corresponds to
I? ≤ 1.67× 1045 g cm2.
Our moment of inertia inference is the first use of the
combined I-Love and binary Love relations to translate
observations of a neutron star from one system to con-
straints on the properties of a neutron star from an-
other. The constraints on I? are displayed in Fig. 1
alongside the moments of inertia predicted by vari-
ous candidate equations of state. We observe that the
gravitational-wave data favor small moments of inertia
at M = 1.338M, a feature of soft models. This is
consistent with the inferences drawn from the tidal de-
formability itself (Abbott et al. 2017; De et al. 2018;
Abbott et al. 2018), as the I? constraints are derived
from the same underlying observational data.
2. CANDIDATE EQUATIONS OF STATE.
The binary Love and I-Love relations are calculated
using a large set of candidate neutron-star equations
of state based on relativistic mean-field (RMF) and
Skyrme-Hartree-Fock (SHF) treatments of the nuclear
microphysics. These models’ coupling constants are
fixed by fitting to experimental data on the structure
of select finite nuclei and the saturation properties of
bulk nuclear matter (see e.g. (Kumar et al. 2017, 2018)).
They closely reproduce observed features of nuclear mat-
ter at both microscopic and macroscopic scales, includ-
ing the neutron skin thickness (Kumar et al. 2018), the
specific energy of sub-saturation neutron matter (Ku-
Constraints on the moment of inertia of PSR J0737-3039A from GW170817 3
0.8 1.2 1.6 2 2.4 2.8
10
RMF(npeµ)
RMF(npeµY)
SHF(npeµ)
M (MO).
I_ P S
R
 J 0
3 4
8 +
0 4
3 2
P S
R
 J 1
6 1
4 -
2 2
3 0
NL3IOPB-I
BCPM
SLY4 DDME2MPA1
Figure 1. The dimensionless moment of inertia I¯ as a func-
tion of neutron star mass M for various equations of state.
The constraints on the moment of inertia of PSR J0737-
3039A set by Abbott et al. (2018)’s analysis of GW170817
are indicated by the overlaid arrows. The less restrictive up-
per bound from the original analysis of Abbott et al. (2017) is
shown with a circle. The masses of the heaviest known neu-
tron stars (Demorest et al. 2010; Antoniadis et al. 2013) are
included for reference. We have highlighted a representative
subset of the equations of state, namely (in rough order of
increasing stiffness) SLY4, BCPM, MPA1, DDME2, IOPB-I
and NL3.
mar et al. 2017), and the masses and radii of astro-
physical neutron stars (Fortin et al. 2016). Moreover,
the RMF and SHF equations of state are causal and
thermodynamically stable by construction (Malik et al.
2018). The 53 recently developed RMF and SHF models
considered here each support a 1.93M star, a conser-
vative lower bound on the maximum neutron star mass
(Demorest et al. 2010; Antoniadis et al. 2013).
Our representative set of equations of state comprises
the RMF npeµ-matter models BKA20 (Agrawal 2010),
BSP (Agrawal et al. 2012), IOPB-I (Kumar et al. 2018),
Model1 (Mondal et al. 2015), MPA1 (Mu¨ther et al.
1987), MS1b (Mu¨ller & Serot 1996), SINPA (Mon-
dal et al. 2016), BSR2, BSR6, FSUGarnet, FSUGold2,
G3, GM1, NL3, NL3ωρ, TM1 with standard nonlin-
ear interactions and higher-order couplings, and DD2,
DDHδ, DDME2 with density-dependent linear inter-
actions; the hyperonic npeµY -matter variants BSR2Y,
BSR6Y, GM1Y, NL3Y, NL3Yss, NL3ωρY, NL3ωρYss,
DD2Y, DDME2Y; and the SHF npeµ-matter models
BSk20, BSk21, BSk22, BSk23, BSk24, BSk25, BSk26,
KDE0v1, Rs, SK255, SK272, SKa, SKb, SkI2, SkI3,
SkI4, SkI5, SkI6, SkMP, SKOp, SLY230a, SLY2, SLY4,
SLY9.1 The BCPM model (Sharma et al. 2015), based
on modern microscopic calculations using the Argonne
v18 potential plus three-body forces computed with the
Urbana model, is also considered.
Many of these equations of state are unified—they
represent a single pressure-density relation that applies
from the crust of the neutron star to its core. For these
models, the outer crust is described by the BPS model
(Baym et al. 1971), and the inner crust equation of
state is obtained with either a Thomas-Fermi calcula-
tion (Grill et al. 2014) (RMF) or the compressible liq-
uid drop model plus variational methods (Fortin et al.
2016) (SHF). Some of the models (BSP, FSUGarnet, G3,
IOPB-I, Model1, MPA1, MS1b, SINPA) are available as
core equations of state only, in which case we affix an
SLY4 crust at low densities.
For the calculation of the relevant neutron star prop-
erties, namely I and Λ, we adopt a piecewise poly-
trope representation of the equation of state. Phe-
nomenological parameterizations of this kind have been
shown to accurately reproduce the properties of a wide
range of candidate equations of state (Read et al. 2009).
In a piecewise polytrope, the equation of state in the
ith segment is p(ρ) = Kiρ
Γi , where p is the pres-
sure, ρ is the mass density, Γi is the adiabatic in-
dex and Ki is a constant of proportionality with di-
mensions of [density]1−Γi/c2. The total energy den-
sity in the ith segment is µ(ρ) = ρc2 + p/(Γi − 1). Here
we implement the specific parameterization of Read
et al. (2009), which joins a three-segment piecewise poly-
trope to a low-density crust. It fixes the dividing den-
sities ρ1 = 10
14.7 g cm−3, ρ2 = 1015.0 g cm−3 between
core segments, and has four free parameters: p1 = p(ρ1),
the pressure at the first dividing density; and Γ1, Γ2
and Γ3, the adiabatic indices for each of the polytropic
segments. We fit the piecewise polytrope model to the
tabulated equation of state data using the procedure
described in Read et al. (2009). Details of these compu-
tations, and the resulting parameterizations, will appear
elsewhere.2
3. NEUTRON STAR PROPERTIES.
The moment of inertia and tidal deformability of a
neutron star are calculated by numerically integrating a
system of equations of stellar structure. The Tolman-
Oppenheimer-Volkoff equations (Tolman 1939; Oppen-
heimer & Volkoff 1939)
1 For details on the unattributed equations of state, we refer the
reader to Fortin et al. (2016); Kumar et al. (2017); Malik et al.
(2018) and references therein.
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dp
dr
= −G(µ+ p)(m+ 4pir
3p/c2)
c2r2f
,
dm
dr
= 4pir2µ/c2,
(1)
where f(r) := 1 − 2Gm/c2r, determine the profiles
of total energy density µ(r), pressure p(r) and mass
m(r) throughout the star. The stellar radius R is de-
fined by the condition p(R) = 0, and the star’s mass
is M := m(R). The moment of inertia is computed by
solving Hartle’s slow rotation equation (Hartle 1967)
0 = rf
d2ω
dr2
+ 4
[
f − pir2(µ/c2 + p/c2)] dω
dr
− 16pir(µ/c2 + p/c2)ω (2)
for the frame-dragging function ω(r); its surficial
value ωs := ω(R) fixes the moment of inertia via
I = (1− ωs)c2R3/2G. The tidal perturbation η(r) of
the star’s spacetime metric is governed by the equation
(Landry & Poisson 2014)
r
dη
dr
+ η(η − 1) +Aη −B = 0, (3)
where
A = 2f−1
[
1− 3Gm
c2r
− 2pir2(µ/c2 + 3p/c2)
]
, (4a)
B = f−1
[
6− 4pir2(µ/c2 + p/c2)
(
3 +
dµ
dp
)]
. (4b)
The tidal deformability is related to the surficial value
ηs := η(R) of the pertubation through
Λ =
ηs − 2− 4C/fs
3C5 [R dF/dr − (ηs + 3− 4C/fs)F ] , (5)
where C := GM/c2R, fs := f(R), and
F (r) := 2F1(3, 5, 6, 2GM/c
2r) is a hypergeometric func-
tion; F and dF/dr are evaluated at r = R.
With a specification of the equation of state to close
the system, Eqs. (1)-(3) are integrated simultaneously
from the center of the star, where the central density
ρc := ρ(0) must be prescribed, to its surface. A sequence
of stable neutron stars is constructed by sampling ρc val-
ues up to ρmax, the central density for which the stellar
mass reaches a maximum Mmax. Beyond ρmax, the stars
become unstable to radial perturbations (Harrison et al.
1965).
Selecting 50 logarithmically spaced central densities in
the interval [1.0, 8.5] ρnuc for the integrations, we com-
pute a stable mass-sequence for each of our 53 equations
of state. The moment of inertia and tidal deformability
data obtained in this way are displayed in Figs. 1 and
2. The dimensionless moment of inertia I¯(M) plotted in
Fig. 1 is a decreasing function of the mass, with stiffer
equations of state producing larger I¯ at fixed M . Be-
cause Eq. (2) neglects rotational and tidal deformations
of the neutron star, the moment of inertia we compute
is that of a spherical star. The corrections to I enter
at second order in the dimensionless spin χ := cS/GM2
and at first order in the tidal perturbation  := δR/R.
Since neutrons stars in binaries are expected to rotate
slowly,3 spin corrections to the stellar structure are of
order χ2 ∼ 10−3. Similarly, tidal corrections to the neu-
tron star’s shape are of order (R/r12)
3 ∼ 10−15, where
r12 is the binary separation.
4 We therefore neglect both
O(χ2) and O() corrections to I in this work.
Fig. 2 presents the tidal deformability data Λ(M)
in the context of GW170817, showing the Λ1 (respec-
tively Λ2) values corresponding to the 1.36-1.60M
high-mass component (1.17-1.36M low-mass compo-
nent) of GW170817 for each equation of state. We have
fixed the chirp mass M := (M1M2)3/5/(M1 + M2)1/5
to 1.188M, the most likely value from the parameter
estimation of Abbott et al. (2017), and have allowed the
mass ratio q := M2/M1 to run from 0.7 to 1.0, the in-
ferred range of q assuming small neutron star spins. We
also plot the 90% (50%) credible contours for the pa-
rameter estimation of Λ from Abbott et al. (2017, 2018)
with solid (dashed) lines. The curves lying outside the
contours are disfavored by GW170817; we observe that
softer models, which produce smaller values of Λ for
fixed M , better match the observational data.
4. UNIVERSAL RELATIONS.
The binary Love and I-Love relations are calculated
by performing log-log polynomial fits to the tidal de-
formability and moment of inertia data computed for
the equations of state of interest. For the binary Love
relation, the tidal deformabilities Λ1.4 := Λ(1.4M) and
3 Pulsar A has the second-shortest rotational period of any
known binary neutron star (Burgay et al. 2003), surpassed only
by the recently discovered double neutron star (Stovall et al.
2018). Theoretical modelling of its moment of inertia (Bejger
et al. 2005; Morrison et al. 2004) suggests that its dimensionless
spin is χ . 0.05 (Damour et al. 2012; Hannam et al. 2013). This
is confirmed in the Discussion.
4 The tidal deformation scales like δR ∼ Eq0R4/GM (Landry &
Poisson 2014), where Eq0 ∼ GqM/r123 is the quadrupolar tidal
field, so  ∼ (R/r12)3 when the mass ratio q ≈ 1. Taking
R ≈ 15 km and using Kepler’s third law to relate r12 to the or-
bital period and total mass of the system reported in Burgay et al.
(2003), one obtains the estimate provided.
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Figure 2. Tidal deformabilities for a 1.188M chirp-mass
binary neutron star merger consistent with GW170817. The
tidal deformabilities predicted by various candidate equa-
tions of state are evaluated for mass ratios q ∈ [0.7, 1.0],
as inferred from the low-spin priors analysis of Abbott et al.
(2017). The 90%-credible (50%-credible) contours of the like-
lihood distribution determined by Abbott et al. (2018)’s pa-
rameter estimation are shown pink and solid (dashed). The
90%-credible (50%-credible) contours from the original pa-
rameter estimation of Abbott et al. (2017), which did not
assume a universal equation of state, are shown orange and
solid (dashed).
Λ? := Λ(1.338M) for each model are plotted against
one another in Fig. 3. A fit to the relation
log10 Λ? =
1∑
n=0
an(log10 Λ1.4)
n (6)
is performed, with the coefficients an determined by
least-squares regression (see Table 1). We have chosen a
linear fit for the relation so as not to bias the extrapola-
tion to the sparsely populated low-Λ region of the plot,
where the lower bound on the tidal deformability is lo-
cated. Our fit is consistent with the Λ?-Λ1.4 relation
implied by the approximate scaling Λ(M) ∝ (R/M)6
identified in De et al. (2018). As expected, the tidal
deformabilities for all the equations of state hew closely
to the fit, with deviations ∆Λ? = |Λ? − Λfit? |/Λfit? of no
more than 3%. The fit residuals are plotted in the lower
panel of Fig. 3.
The I-Love relation is calculated in a similar fash-
ion. For each equation of state in our set, the moment
of inertia and tidal deformability mass-sequences (for
M ∈ [M,Mmax]) are plotted against one another, as
shown in Fig. 4, and a fit to the relation
log10 I¯ =
4∑
n=0
cn(log10 Λ)
n (7)
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Figure 3. Binary Love relation calculated with our set of
53 equations of state. The 90%-credible gravitational-wave
bounds on Λ1.4 from Abbott et al. (2018) (Abbott et al.
(2017)), and the corresponding Λ? constraints, are shown in
pink (orange). Fit residuals are displayed in the lower panel.
Table 1. Coefficients of the binary Love and I-Love fits,
Eqs. (6) and (7).
Λ?-Λ1.4 I¯-Λ
a0 = 2.0592× 10−1 c0 = 6.5022× 10−1
a1 = 9.6921× 10−1 c1 = 5.8594× 10−2
- c2 = 5.1749× 10−2
- c3 = −3.6321× 10−3
- c4 = 8.5909× 10−5
is performed, yielding the coefficients cn listed in Ta-
ble 1. The deviations from the fit are also plotted in
Fig. 4, and do not exceed 0.6% error. Our fit is nearly
identical to the original I-Love relation calculated in
Yagi & Yunes (2013a), though our residuals are slightly
smaller because we omit the unrealistic polytropic mod-
els included there. We consider our recomputed fit to be
more reliable than the original one because it is based on
a larger, more representative set of equations of state.
Taken together, the binary Love and I-Love relations
imply that
log10 I¯? =
4∑
n=0
cn(a0 + a1 log10 Λ1.4)
n. (8)
Applying this formula to the 90%-credible Λ1.4 con-
straints from GW170817, we obtain the bounds
I¯ = 11.10+3.64−2.28. (The upper bound derived from the
initial analysis of GW170817 is I¯ ≤ 16.08.) These
correspond to the constraints on I? given in the Intro-
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Figure 4. I-Love relation calculated with our set of 53 equa-
tions of state. The Λ? bounds inferred from GW170817 in
Fig. 3, and the corresponding I¯? bounds, are overlaid. Fit
residuals are shown in the lower panel.
duction, after accounting for the uncertainty introduced
by the dispersion in the universal relations. We model
the error as a Gaussian centred on the fit with a sym-
metric two-sided 90% confidence interval approximated
by the maximum deviations from Figs. 3 and 4. We
have also verified that the results are insensitive to our
choices of equations of state. If we use the 2%-accurate
I-Love relation of Yagi & Yunes (2013a,b), computed
with a different set of models, in place of Eq. (7), the
90% confidence interval on I? is unchanged. The same
is true if we repeat our inference using only the models
that support e.g. a 2.15M star.
5. DISCUSSION.
A precise astrophysical measurement of pulsar A’s mo-
ment of inertia is expected within a few years. The
measured value of I? can be compared against the
GW170817-based constraints presented here to test the
universality of the neutron-star equation of state. If
the neutron stars of GW170817 and PSR J0737-3039
hail from different populations—if, for instance, the for-
mer are SLY4-stars and the latter are quark stars—
the model-independent mapping of Eq. (8) would break
down, and the inference made here would be invalid.
It may also be possible to leverage the measured value
of I?, if it can be determined with sufficient precision,
to independently corroborate the waveform phase mod-
els used to extract the tidal deformability from the
gravitational-wave signal. Analytic models of the tidal
phase accumulate systematic error from omitted post-
Newtonian point-particle and tidal terms (Favata 2014;
Dietrich et al. 2018; Wade et al. 2014). While one can
control for the known omissions, the accuracy of current
phase models would be confirmed if the gravitational-
wave tidal constraints on I? persistently agree with elec-
tromagnetic measurements as our knowledge of Λ1.4 im-
proves with further detections of neutron star mergers.
Taken in conjunction with pulsar A’s known rotational
frequency of 276.8 Hz, the moment of inertia bounds
from GW170817 constrain the star’s dimensionless spin
to be χ = 0.020+0.007−0.004 at 90% confidence. (The upper
bound on the spin from the initial analysis of GW170817
is χ ≤ 0.029.) This suggests that pulsar A rotates slowly
(χ 1), in keeping with expectations for binary neutron
stars (Damour et al. 2012; Hannam et al. 2013), provided
that GW170817’s neutron stars also rotated slowly. This
caveat is necessary because the Λ1.4 constraints quoted
in the Introduction were calculated under the assump-
tion that χ ≤ 0.05 (Abbott et al. 2017, 2018). Ab-
bott et al. (2017) presents an alternate upper bound
of Λ1.4 ≤ 1400 without the low-spin assumption. Re-
peating the inference with this revised bound, one finds
χ ≤ 0.034. Hence, one can conclude on this basis that
pulsar A spins slowly, given only the universality of the
equation of state. We remark that this spin inference is
essentially model-independent, since the universal rela-
tions are robust to the choice of EoSs used to compute
them, and our error estimates for the fits—while weakly
model-dependent—are practically negligible compared
to the measurement uncertainty in Λ.
Finally, we point out that the moment of inertia in-
ference performed here can be repeated for other sys-
tems. The recently discovered double neutron star PSR
J1946+2052 has the shortest known orbital period for
a binary of its kind (Stovall et al. 2018), making it an-
other excellent target for a moment of inertia measure-
ment. The method developed in this letter may be used
to constrain its moment of inertia, and hence its spin,
with ∼ 30% accuracy. Indeed, the method can be de-
ployed across all systems for which a moment of inertia
measurement is available as a systematic check of the
equation of state’s universality.
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